Disorders in the immune responses of T- and B-cells in mice administered intravenous verotoxin 2.
To obtain a better insight into the pathogenesis of verotoxin-producing Escherichia coli (VTEC)-associated diseases, we explored the effect of verotoxin 2 (VT2) on the immune response in mice. The distribution of lymphocyte phenotypes and the lymphocyte immune response were examined after intravenous administration of VT2 to mice. Among the peripheral lymphocytes and splenocytes of 4-week-old C57BL/6 mice, there was first of all a decrease in T-cells, which began 24 h after intravenous administration of VT2 (50 ng/kg, lethal dose). The CD4+ cell subpopulations of the peripheral blood and spleen were significantly decreased at 24 h, while the B220+ splenocyte subpopulation was markedly decreased at 45 h after VT2 administration. In the thymus, a decrease in CD4+CD8+ cells was predominantly observed near death. Interestingly, in E. coli lipopolysaccharide (LPS)-responder mouse strains (C57BL/6 and C3H/HeN) cotreated with LPS, the susceptibility to VT2 was enhanced, and the increase in B220+ cells induced by LPS alone was suppressed. Furthermore, splenocytes from C57BL/6 mice treated with VT2 (50 ng/kg) 6-24 h earlier reduced LPS-induced proliferative responses to 50-52% of that in control cells, indicating that the effect of VT2 on the immunoresponse seen in vivo may be negatively exerted on the proliferation of the cells. In addition, the number of splenocytes that produced anti-sheep red blood cell antibody was decreased in mice treated with VT2. These results suggest that VTEC infection may eliminate CD4+ and CD8+ T-cells and B-cells by affecting their survival and proliferative responses, leading to reduced antibody production.